NYX (nyctalopin on chromosome X), the gene mutated in congenital stationary night blindness, encodes a cell surface protein.
The complete type of X-linked congenital stationary night blindness (CSNB1) in human and mouse is caused by mutations in the NYX gene. The human NYX protein has been predicted to contain an N-terminal endoplasmic reticulum (ER) signaling sequence and a C-terminal glycosylphosphatidylinositol (GPI) anchor. In the current study, these computer predictions were verified experimentally by expression of domain-specific cDNA constructs in COS-7 and HeLa cells. Moreover, computer-based analysis of the orthologue mouse amino acid sequence did not reveal a GPI anchor, which may result in a different protein localization compared with human NYX. Therefore, the cellular localization for the mouse Nyx protein was also examined. A new method was established that differentially visualizes both the protein at the surface of the living cell and subsequently in intracellular compartments. The localization of the human and mouse V5-tagged wild-type and mutant NYX protein were studied. Human and mouse V5-NYX proteins were dispersed in the form of speckles over the entire cell surface. Subsequent staining of the same cells after detergent extraction revealed that V5-NYX located to the ER and Golgi apparatus. Deletion of the GPI anchor domain of NYX resulted in a time-dependent loss of V5-NYX from the surface of living cells and accumulation of this truncated protein in the ER and Golgi apparatus. Deletion of the ER signal sequence in Nyx delocalized the intracellular V5-Nyx protein and caused its dispersion in the cytosol. Furthermore, mutations introduced in the leucine-rich repeat (LRR)-region, which has been described as a pathogenic variant of NYX, had no effect on subcellular localization of the protein. These data provide evidence that human and mouse nyctalopin are membrane-bound extracellular proteins and are functionally conserved.